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Abstract of JP2001 060488 



PROBLEM TO BE SOLVED: To provide a 
spark plug and a manufacturing method of the 
spark plug, capable of suppressing the 
occurrence and growth of cracks without 
causing large variations in the constituent 
distribution and coefficient of thermal 
expansion of a laser weld part in the electrode 
axial direction (the weld-bead widthwise 
direction) if the irradiation position of a laser 
beam is shifted (varied) in the electrode axial 
direction among individual spark plugs. 
SOLUTION: An alloy chip 34 having an 
intermediate coefficient of thermal expansion 
between that of a wear-resistant chip 33 and 
that of a welded part 32c is layered between 
the wear-resistant chip 33 and the welded part 
32c, and a laser weld part B is formed along 
their outer circumferential surfaces so as to 
spread over the wear- resistant chip 33, the 
alloy chip 34, and the welded part 32c. This 
reduces variations to a relatively small range in 
the constituent distribution of a laser weld part 
in the electrode axial direction (the weld-bead 
widthwise direction) if the irradiation position of 
a laser beam is shifted (varied) in the electrode 
axial direction among individual spark plugs. 
Accordingly, a change in coefficient of thermal 
expansion becomes relatively small near a 
boundary between the laser weld part and a 
precious metal chip or an electrode parent 




material, and therefore the occurrence and 
growth of cracks can be suppressed. 
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Title: 

MANUFACTURE OF SPARK PLUG, AND SPARK PLUG 



Abstrdct^ 

PROBLEM TO BE SOLVED: To provide a spark plug and a manufacturing method of the 
spark plug, capable of suppressing the occurrence and growth of cracks without causing 
large variations in the constituent distribution and coefficient of thermal expansion of a 
laser weld part in the electrode axial direction (the weld-bead widthwise direction) if the 
irradiation position of a laser beam is shifted (varied) in the electrode axial direction 
among individual spark plugs. SOLUTION: An alloy chip 34 having an intermediate 
coefficient of thermal expansion between that of a wear-resistant chip 33 and that of a 
welded part 32c is layered between the wear-resistant chip 33 and the welded part 32c, 

and a laser weld part B is formed along their outer circumferential surfaces so as to 
spread over the wear- resistant chip 33, the alloy chip 34, and the welded part 32c. This 
reduces variations to a relatively small range in the constituent distribution of a laser \ 
weld part in the electrode axial direction (the weld-bead widthwise direction) if the 
irradiation position of a laser beam is shifted (varied) in the electrode axial direction 
among individual spark plugs. Accordingly, a change In coefficient of thermal expansion 
becomes relatively small near a boundary between the laser weld part and a precious 
metal chip or an electrode parent material, and therefore the occurrence and growth of 

cracks can be suppressed. 
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xmmi&mizx 'owtmi^^iio-y v^mmzMx 
uzik. zixi:^^:^[^i,zmmmzmmLxm&uci> 

r34{i, ^il^tim^cr)m&t^j:hX5iz^±mf^^ 

w^xmitLtinmmx'^i. 

(00 30] ^^-?-yr3 4{±. WSmt3 2R 

t/f«#JB^yr3 3(oi:^jf^mmm^ ■ mfi^ixm^ 
x\ ^^)^—f-mim B ^zmmMmm<^mtm 

nmz4^^ < ^ 0 . i'y yi' KcDm. ■ ^^<r)m\^z-^ 

H-th. §f,tC-&^f--yr3 4«. W&m\32ff)iJ^ 
^i\0~~5 0nS%^A,X'^^Uzib, ±WiV~f-m 
m^^t y 7- 3 3 XWlSi^W 3 2 i: <r>^m 

mzii^ihmmm<nimw^ A>M^$ < =5: •) , 5 -y 

9Y.(n^-WL^mmxih. 

(0 0 3 1 3 tfz. •^^^•yr3 4{i, \mm-^^^z, 

*#«f--yr3 3&I/yX{i5tfflffl3 2 dlcS^^itT 

t-^^f--yr3 4*ifiaXL'^fi/i:^lf$r®C L^-f < . 
mffiAm^JtO s U— 9-'-t'-ALBC0H^fi[ 

S!»ti.. ^^x\ v-^-xmmi.z. ^±i-yr34 

m^yr3 3(r)9cmmm&lX. ■^^•y7'3 4S:« 
-y 7- 3 3 RX/^mm 3 2 d (CftltSI^ L^C 0 1 1. 

[ 0 0 3 2 ] § ^>ic. mim'^m-^m]^-^-mm^ 

BlC^^S^JJiaSrffoTV^I,, ■&^f--yr34, S^iS^ 
7 7-33 StA'/jNfSgiJ 3 2 c ( tmm 3 2 ) cOfflSOcT) 

^^zm>m.'S:'<xo:ibx\ ^(^^mniizmm^^ 
'^^^x. 9y y9<rmE.^m\Lx\^h. ^fc. m. 

Xaa^ftt LT(i, PJx«f?f«m, 1 0 - 5 To r 
T<7)S2+T\ 9 5 0 ± 5 0"Cfc:2fifSJllf*L^v:cO*)^ 

( 0 0 3 3 ] 03 {i. +'C>«Siffi!lJfc^ai«0}SlS«^|!r<0 
lEfflHSr^^-t, UlcfeV^T, ^U<r)-^\m<7im^X'h 
h. *^]g^<y7'3 3c7)^FS$:d, . •g-^f--yr3 4C0 
51-filS-d2 . 'jNSa{3 2c<7)ir|.gs.d3 , :*c@g|53 2a 



0. 3gd, gl. 8 [mm] 

d J ^d2 Sdg gd 1 +0. 3 [mm] 

1. 5^D^3 [mm] 

X'hh. 

[0 0 34] #^Jg^ yr3 3<0Jf$^ 1 , . -^f-y 
7-34<7)Ji[$$- 1 2 . /JvggP3 2c(0;iS5r I3 tLtz 



1,^0. 5 [mm] 
0. 1^12^0. 4 [mm] 
Og 1 3^0. 3 [mm] 



0. IS ( 1 2 + 1 3 ) ^0. 4 [mm] 

X'hh. 

( 0 0 3 5 3 04 {i, '¥'t^mmm^^<r>mmmmi: 

#^E^-y7-3 3i:$fejSffi3 2di:oraK, Cct) 

M#<o±fiR^5r*tf^^^ 77-34 immmzmh-^h 

i^f^r. l^-- f-t'-ALBc7)Bg|t{JB*i||ffiiRl|||:^f6j 

Bc7)itfiiWII:^riin (^}gt'-Hii:^|6)) izm^m^ 

i^-'f-mm^ b t - 7 7-33 xtimsai* 
3 2b(ommmztn'r?>BMiikmc^immiiimz^b 

(0036] ia3t(?)m*»'^B^'^*»^rJ;e(c, 

7 r 3 3 . -^^f - 7 r 3 4 sy/hf^as 32c mmm-k 
mi>-^ix^ii-^i3m^ix\'^i. mz. 

7r 3 4 s-r^-c?§iii tTfi:^({n4'ifea5(c*j§JS^«s- 
j^s^v^t #(4, ±mu-f-m^mBcr,t'- F<oii^ 

-:^T\ u-f-^muzii^m<mA u^ju^-) 

iWl. tfz. «^JSf-7r3 3^^^^7 7-3 4{Cit 
^xmi^t^Bz LBv>««nsW3 2^;E;i*3 i*^^^ 
aS:®lRtjirTrn-*-/K>^'77^'*i|64L^< 

3 2^,m3 i^i^s$-aa'$^t^j;ai;i;LT. m 
^m-tx dizix\>^h. mti'^mi.i^Affimm.m 

tCfc >, >T « , - 7 T 3 3 . -^^f - 7 7* 3 4 RV'h 

flS? 3 2 c ( «fi6ft« 3 2 ) <0^l¥gp#{4}§tgfc J: m 

v^coT', mm'^m(r>m»ifi^imi<r)it(7ymx' 

( 0 0 3 7 1 0 5 1^-- f -S«gi5 B 
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m\^izmmziz^<^th, as (b) 

is^mmmni^eOhXiiciZf^'Jrrtixh. ±mi^-f 

-mmB<7)mm<D^mimmz4^^\.K »^ 

cr)mM.^oiz<<m^mzm}i^t^^\ zzx- 
'^^^•yr3 4i:mm<r)mizj^i^. 

•y T 3 3 1 ^-f- -y 7- 3 4 1 <?)ij|^?Lffia{C U — f- h'- 
A L B im-ri Z t X\ -y 7-3 4 mitt LX 

t^js^ -y r 3 3 mmi^ < tt^tvmm 3 2tM^ 
<rimmmm\.z>h^ < t 7 -y ^ v^cnm. ■ ^ 

ik.^3 3ai9 5 0±2 0'CI,z-^mv^X. ^<n^ 

I. 9^'y'^<r>m,wmm^L-k> tea. ^y v-^m. 

'bfti^JS^7 7-3 3cOT«^TcO«ilS:^r&J<7)S0i^ t , 
^'9-y^'K<0i^:Sr|6lcO»$5rto fcLitt^. tg/ 

[GO 39) aetfeV^r. ^^^•yr3 4$rffl»-^^Vi 
1 0 0%iSV>ffl$rS^L/;^7-y^'aSI*{i, -^^^ 
•yr3 4Sr*^«f-y7-3 3 t/M58l53 2 c tcOlSlKg^ 

t^r). «^JR-?- yr3 3fc^^f--y7-3 4tcOti.S 

ifimmz'h^ <ti:nx. ^'j 'f^Yi ffim. ■ m:tm 

co^)^ \y-^-mim B ^zmmmi:^ oztx-^h^z 
i&TUz. mmmizx*). ■^^^•yr3 4, n^m^f- 

•yr3 3^lt/>)Nga53 2 c (mS«tt3 2 ) ^Offlsrac^ 
^W+jSlcffitScSA^'^lt^it, 7 -y K<7)^ • figft 

[0040] UU:<^^Sfi0!lt*JV^-C . -y r 3 4 ti 



(rV -eoBg. •^^•y7-34#iiOB!c^*BBgfc:aie«^r 

B^J44"t^«®3t«lc, ^/di. 4"i:>m«i3tc-tt;ct:, 
W&VX^4iztmmT^?>. «^S^«yr3 3<?) 
li![^«g|J{4, /Mia53 2c{c|Jg^$ix^:V\ ^\^3 2 
ci&ig(t=5:^^t§, *^Jl^>yr3 3<0!ft^«a5t4^ 
8i532bi:^:S. 

[04] +'i:^msiOi!i^a!«^«f*iiifBS0. 

m. 

me] ^y'ypmmmmiitimmmm, 
[07] '^t'''mm!kM<^m(^mxmyritmm 

[l^^wiiBB] 

3 "f't^^fli 

3 1 

3 2 mi&SrW 

32a ±ga5 

32b iffi^ 

3 2c A^m(mm^) 

32d 5t«iS 

3 3 -y r ( ilHiActEmfitt^R^ -y 7* : IfiB 

«tt^-yr) 

3 3a ft^a^SS (WiA:ifE?H«tt^«^i^a5 : ^ 
SB) 

3 4 ^^>y7- 

4 iglfimfli 

A mia^ffliflc 

B ±mu-^-miSi^ ( u-if-ssas ) 

LB L'— tf-t'-A 

g ^?Etem='f-v yr 



[07] 




Patent provided by Sughrue Mion, PLLC • http://www.8ughrue.com 



(8) ^2 001-60488 {P2001-6048 8A) 





[112] 

(a) (b) (c) 
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